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pounds. Material and methods. We made an analysis of 126 bibliographic sources and mapped the 


Republic of Moldova to the content of boron in deep water and to the adults’ prevalence of 
rheumatoid arthritis and inflammatory polyarthropathy. 

Results. Boron is important for osteogenesis and its deficiency can lead to impaired growth and 
abnormal bones development. It supports bone health in postmenopausal women by reducing 
urinary loss of the minerals such as calcium, magnesium and phosphorus, which are essential for 
bone building. In countries where soil was depleted of boron and daily intake of this mineral was 
1 mg or lower, the incidence of arthritis was between 20 and 70%. In Moldova, in the regions 
where boron concentration in deep drinking water were low (0.28 mg/L in well water and 0.51 
mg/L in artesian well water) in Soroca in 2019, the prevalence with the rheumatoid arthritis 
and inflammatory polyarthropathy were high (51.6 per 10000 inhabitants) with one exception, 
UTA Gagauzia (35.1 per 10000 inhabitants), where we found a high boron concentration in deep 
drinking water (2.05 mg/L in well water and 2.2 mg/L in artesian well water) in 2015. 
Conclusions. Boron can affect bone metabolism. In regions where boron concentration in deep 
drinking water is low, the osteoarticular morbidity can be higher with the exception of UTA Ga- 
gauzia, where we suppose that dietary pattern can be a cause of these results. In the future we 
will study eating habits in this region and a clearer conclusion will be made. 


ROLUL BORULUI IN PREVENIREA BOLILOR OSTEOARTICULARE SI DISTRIBUTIA 
ACESTUIA PE TERITORIUL REPUBLICII MOLDOVA 

Introducere. Borul este un microelement probabil esential pentru oameni. Compusii organici ai 
borului au o biodisponibilitate tnalta pentru oameni si pot influenta pozitiv metabolismul cal- 
ciului, fosforului si al magneziului, actionand tn sinergie cu vitamina D, tn mod pozitiv pentru 
oase. 

Material si metode. Pentru realizarea studiului au fost analizate 126 de surse bibliografice, a 
fost cartografiata Republica Moldova dupa concentratia borului tn apa potabila de profunzime 
si dupa prevalenta adultilor prin artrita reumatoida si poliartropatiile inflamatorii. 

Rezultate. Borul este important pentru osteogeneza, iar deficienta acestuia poate compromite 
cresterea si dezvoltarea oaselor. El sustine sanatatea osoasa a femeilor aflate tn menopauza 
prin reducerea pierderii urinare a calciului, magneziului si a fosforului. In tdrile in care solul 
este privat de bor, iar aportul zilnic al acestui mineral este de 1 mg si mai putin, incidenta ar- 
tritei este cuprinsd intre 20 si 70%. In Moldova, in regiunile in care concentratia borului in apa 
potabila de profunzime a fost joasa (0,28 mg/l in apa din fantdni si 0,51 mg/l in apa din sondele 
arteziene tn Soroca in 2019), prevalenta prin artrita reumatoida si poliartropatii inflamatorii a 
fost tnalta (51,6 pentru 10000 locuitori), cu o singura exceptie - UTA Gdagauzia (35,1 pentru 10 
000 locuitori), unde am depistat o concentratie tnalta a borului in apa potabila de profunzime 
(2,05 mg/lin apa din fantani si 2,2 mg/lin apa din sondele arteziene) in anul 2015. 

Concluzii. Borul poate afecta metabolismul osos. In regiunile in care concentratia borului in apa 
potabila de profunzime este joasd, morbiditatea osteoarticulara poate fi inaltda, cu exceptia UTA 
Gagauzia, unde presupunem ca deprinderile alimentare ale locuitorilor pot cauza aceste re- 
zultate. Astfel, modul de alimentatie al locuitorilor din aceasta zona se impune a fi studiat in 
profunzime si doar atunci vom putea trasa concluzii mai clare. 
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INTRODUCTION 


Boron is a trace mineral that is supposed to be 
essential for human health. It can enter the body 
from two main sources: fruits and vegetables in 
organics form and water in an inorganic form. 
From all known compounds, the organic, plant- 
based ones are highly bioavailable for humans 
and can positively influence minerals such as 
calcium, phosphorus, magnesium and act in syn- 
ergy with vitamin D, which are known to be ben- 
eficial for osteoarticular health. From scientific 
evidence we know that boron can positively in- 
fluence the symptoms and prevent osteoarticular 
diseases such as osteoarthritis, rheumatoid ar- 
thritis and osteoporosis. In countries where soil 
was depleted of boron and daily intake of this 
mineral was 1 mg or lower, the incidence of ar- 
thritis was very high. We suppose that in the 
Republic of Moldova can be areas were soil and 
drinking water is depleted of boron and it may 
be necessary to study osteoarticular diseases in 
those regions in the future. 


The aim of this study was to determine the role 
of boron in prevention of osteoarticular diseases 
from the literature and the possible relationship 
between the concentration of boron in deep 
drinking water and the prevalence of rheuma- 
toid arthritis and inflammatory polyarthropathy 
in 2015-2019 periods in the Republic of Moldo- 
va. 


MATERIAL AND METHODS 


We made a literature review of 126 bibliographic 
sources that highlighted the boron and its com- 
pounds functions and their role in prevention of 
osteoarticular diseases. We searched the elec- 
tronic database MEDLINE (PubMed, https:// 
pubmed.ncbi.nlm.nih.gov/), Google Scholar 
(https://scholar.google.com/), ProQuest (https: 
//www.proquest.com/), Scopus (https://www. 
scopus.com/) until June 2021, using the follow- 
ing key terms: “boron”, “boron compounds’, “or- 
ganic boron compounds’ combined using the 
Boolean operator AND “osteoarticular diseases”, 
“rheumatoid arthritis”, “osteoarthritis”. The ref- 
erence list from the resulting publications was 
manually searched for any relevant trials with 
elimination of results not related to the article 
topic. The resulting list of publications was lim- 
ited to include only English. 


Also, we collected data on boron concentration 


in deep water (wells and artesian wells) from 
different regional public health centers of the 
Republic of Moldova for the 2015-2019 period, 
analyzed them and put the average concentra- 
tions on the map of the country. For data analy- 
sis was used Microsoft Excel 2010 and for maps 
— the soft Datawrapper (https://app.datawrap 


per.de/) 


Boron concentration in deep drinking water was 
determined in regional public health centers 
using the photocolorimetric method and the abil- 
ity of boric acid to change the color of carmine in 
the presence of concentrated sulfuric acid from 
red to purple-blue as a result of the formation of 
the boric acid ether complex. The performance 
features of the method are set in 0.1-1.0 mg/L 
range. 


We classified boron concentration in deep drink- 
ing water as following: low (0-0.8 mg/L), medi- 
um (0.9-1.2 mg/L) and high (1.2 mg/L and 
more). After this, in order to establish a possible 
connection between boron concentration in deep 
drinking water and the prevalence with rheuma- 
toid arthritis and inflammatory polyarthropathy 
of the population, we collected data on popula- 
tion morbidity with these diseases from the 
Health Data Management Department of the Na- 
tional Agency for Public Health. After that, we 
mapped the Republic of Moldova of the preva- 
lence with rheumatoid arthritis and inflammato- 
ry polyarthropathy for 2016 and 2019 years 
using the same soft - Datawrapper. 


The data obtained will be used in an ecological 
descriptive epidemiological study in which we 
will describe the correlation between boron con- 
centration in deep drinking water and the popu- 
lation morbidity with rheumatoid arthritis and 
osteoarthritis. 


RESULTS 


The reviewed literature highlights the essential 
of boron in the normal development of the skele- 
ton, maintenance of bone health throughout life 
and beneficially influences minerals such as cal- 
cium magnesium, and vitamin D (1). 


It appears that boron can be primarily found in 
soil and in deep drinking water in an inorganic 
form. Then it’s processed by plants and microor- 
ganisms and is transformed into organic com- 
pounds, known as boron containing compounds 
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(BCC) that is highly available for human body 
(2). 

Thus, the main sources of boron in organic form 
are fruits and vegetables and in an inorganic 
form drinking water (especially deep water, in 
which there is no human impact) (3). 


Comparing these two sources, on average, vege- 
table foods can supply human body with 1.0 mg 
of B per day and drinking water with 0, 6 mg of B 
per day (3). We should mention that this amount 
will vary depending on the region and the boron 
concentration in rocks and respectively, in deep 
water. 


Studying boron intake from deep drinking water 


Boron distribution in the artesian wells of the Republic of 
Moldova, 2015 
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Figure 1. Boron distribution in the artesian wells 
of the Republic of Moldova, 2015. 


Following the map, in 2015, the highest concen- 
tration of boron in artesian well was detected in 
UTA Gagauzia (2.2 mg/L average concentration) 
and the lowest in Anenii Noi (0.08 mg/L). 


Boron concentrations from other regions on the 
map are listed in the Table 1. 


For 2019, also, the highest boron concentration 
in drinking water from artesian well was detect- 





is an accessible method for the Republic of Mol- 
dova, where the water samples are collected and 
analyzed by the local public health centers and 
data are sent to the National Agency for Public 
Health. We chose to study this important boron 
source because there is no available method of 
studying boron concentration in fruits and vege- 
tables in the Republic of Moldova. 


From 2015 to 2019 number of regions from 
where deep water samples were collected and 
analyzed in the environmental hygiene laborato- 
ries has increased from 11 (fig.1) to 26 (fig. 2) 
for artesian wells and from 8 (fig. 3) to 9 for 
wells (fig. 4). 


Boron distribution in the artesian wells of the Republic of 
Moldova, 2019 
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Figure 2. Boron distribution in the artesian wells 
of the Republic of Moldova, 2019. 


ed in UTA Gagauzia, in the south region of the 
Republic of Moldova (1.15 mg/L) and the lowest 
in the north part - Ocnita (0.11 mg/L). 


In other regions of the Republic of Moldova were 
found boron concentrations that are between 
these two values (tab.2). 
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Table 1. Average boron concentration in the artesian well water 
from different region of the Republic of Moldova, 2015. 





Average boron concentration in 








Number Region of the Republic of Moldova qhonecionitngy 
1. Cahul 1.0 
Zz; Causeni 0.33 
3. UTA Gagauzia Vis 
4. Anenii Noi 0.08 
5. Chisinau 0.11 
6. Briceni 0.38 
7. Edinet 0.37 
8. Riscani 0.72 
9. Singerei 0.39 

10. Drochia 0.4 
11. Floresti 0.15 


Table 2. Average boron concentration in the artesian well water 
from different region of the Republic of Moldova, 2019. 


Average boron concentration in the 


Number Region of the Republic of Moldova ; 
region, mg/L 

1. Cahul 1.0 

2. Cantemir 0.78 
3. UTA Gagauzia 1.15 
4. Ocnita 0.11 
5. Causeni 0.61 
6. Stefan Voda 0.57 
7. Dubasari 0.35 
8. Taraclia 1.14 
9. Anenii Noi 0.47 
10. Calarasi 0.42 
11. Chisinau 0.34 
12. Criuleni 0.38 
13. laloveni 0.88 
14, Orhei 0.27 
15. Straseni 0.9 

16. Nisporeni 0.3 

17. Ungheni 0.16 
18. Briceni 0.25 
19. Donduseni 0.2 

20. Edinet 0.31 
21. Soldanesti 0.52 
22. Drochia 0.57 
23. Soroca 0.51 
24. Floresti 0.49 
25. Rezina 0.1 

26. Telenesti 0.33 


2.05 mg/L in 2015. The lowest level was detect- 


In the well drinking water from UTA Gagauzia ed in the central part, Anenii Noi - 0.04 mg/L. 


situated in the south part of the Republic of Mol- 
dova was recorded the highest level of boron - All the concentration of boron in well drinking 
water can be seen in the Table 3. 
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Boron distribution in the wells of the Republic of Moldova, 
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Figure 3. Boron distribution in the wells of the 
Republic of Moldova, 2015. 
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Boron distribution in the wells of the Republic of Moldova, 
2019 
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Figure 4. Boron distribution in the wells of the 
Republic of Moldova, 2019. 


Table 3. Average boron concentration in the well water 
from different region of the Republic of Moldova, 2015. 


Average boron concentration in the re- 





Number Region of the Republic of Moldova : 
ion, mg/L 
1. Cahul 0.95 
2. Briceni 0.5 
2 UTA Gagauzia 2.05 
4. Anenii Noi 0.04 
5. Edinet 0.36 
6. Riscani 0.5 
7. Singerel 0.8 
8. Floresti 0.61 


For 2019, the highest boron concentration in 
well drinking water was recorded in UTA Gagau- 
Zia (1.05 mg/L) and the lowest in the central 
part of the country, in Nisporeni (0.1 mg/L). 


All the boron concentrations in well water for 
2019 can be followed in the Table 4. 


The data presented above highlighted the re- 
gions of the Republic of Moldova with the low 
and high boron in the soil, the drinking water 
and in the fruits and vegetables consumed by the 
population. Also, this suggests that in the area 
with the lowest boron concentration population 


can be more affected by the osteoarticular dis- 
eases. 


In order to check this possible connection, we 
mapped adults’ prevalence with rheumatoid 
arthritis and inflammatory polyarthropathy for 
2016 and 2019 years. 


In the map we used all available data on the 
adults’ prevalence, because we expect in the fu- 
ture next years to collect data of boron contain- 
ing in deep drinking water from all the regions of 
the Republic of Moldova. 
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Table 4. Average boron concentration in the well water 
from different region of the Republic of Moldova, 2019. 


Average boron concentration in the region, 











Number Region of the Republic of Moldova ee 

1. Cantemir 0.36 
2. Stefan Voda 0.66 
3. UTA Gagauzia 1.05 
4. Nisporeni 0.1 

5. Anenii Noi 0.43 
6. Chisinau 0.22 
Ti Dubasari 0.42 
8. Soroca 0.28 
9. Floresti 0.64 


Adults prevalence with rheumatoid arthritis and 
inflammatory polyarthropathy, 2016 


“Chisinau 


Lf oe 


Prevalence with rheumatoid arthritis and 
inflammatory polyarthropathy, per 
10,000 inhabitants 


| 


6.0 


Figure 5. Adults’ prevalence with rheumatoid 
arthritis and inflammatory polyarthropathy in 
the Republic of Moldova, 2016. 


In the following table we will present adults 
prevalence with rheumatoid arthritis and in- 
flammatory polyarthropathy in the regions were 
boron concentrations in deep drinking water are 
known. Following this we will be able to suppose 
if there is a connection between boron concen- 
tration in deep drinking water and population 
morbidity with rheumatoid arthritis and in- 
flammatory polyarthropathy. 


For the regions where boron concentration in 





Adults prevalence with rheumatoid arthritis and 
inflammatory polyarthropathy, 2019 


Hincesti 
laloveni 


Cantemir 
Prevalence with rheumatoid arthritis and 
inflammatory polyarthropathy, per 
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Figure 6. Adults’ prevalence with rheumatoid 
arthritis and inflammatory polyarthropathy in 
the Republic of Moldova, 2019. 


deep drinking water is known, in 2016, the high- 
est prevalence with rheumatoid arthritis and 
inflammatory polyarthropathy were found in 
UTA Gagauzia (35.1 per 10000 inhabitants) and 
in Briceni (29.4 per 10000 inhabitants). 


In these regions we found a high boron concen- 
tration in UTA Gagauzia (2.05 mg/L in well wa- 
ter and 2.2 mg/L in artesian well water), but a 
low one in Briceni (0.5 mg/L in well water and 
0.38 mg/L in artesian well water). 
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Table 5. Adults’ prevalence with rheumatoid arthritis and inflammatory polyarthropathy 
from different region of the Republic of Moldova, 2016. 


Prevalence with rheumatoid arthritis and 





Number Region of the Republic of Moldova inflammatory polyarthropathy, per 10000 
inhabitants 
1. Cahul 12.6 
Ze Briceni 29.4 
3. UTA Gagauzia 35.1 
4. Anenii Noi 17.4 
D: Edinet 21.7 
6. Riscani 37.6 
ce Singerei 29:1 
8. Floresti 24.1 
9. Chisinau 24.5 
10. Causeni 18.5 
11. Drochia 18.7 


The situation in UTA Gagauzia, where both prev- 
alence with rheumatoid arthritis and inflamma- 
tory polyarthropathy (35.1 per 10000 inhabit- 
ants) and boron concentration in deep drinking 
water (2.05 mg/L in well water and 2.2 mg/L in 
artesian well water) are high, is one that indi- 
cates to the exception from the working theory. 
We suppose that the cause can be the dietary 
pattern of the population in this region and peo- 
ple consume less fruits and vegetables, the main 
sources of boron containing compounds for the 
human body. We will check this theory during 
the ecological descriptive epidemiological study 
in this region where we will study the dietary 
patterns and will make a clearer conclusion. 


We will note that the highest prevalence with 
rheumatoid arthritis and inflammatory polyar- 
thropathy in 2016, from all Republic was recor- 
ded in Balti (52.0 per 10000 inhabitants), but we 
do not have the boron concentration from this 
region, neither for 2015, nor for 2019. This will 
be a goal to achieve during the next years. 


In Cahul, where the lowest prevalence of the 
diseases was recorded (12.6 per 10000 inhabit- 
ants), boron concentration in deep drinking wa- 
ter is at medium level (0.95 mg/L in well water 
and 1.0 mg/L in artesian well water). 


Following the Figure 1 and Figure 3, in the re- 
gion with the highest boron concentration, UTA 
Gagauzia (2.05 mg/L in well water and 2.2 mg/L 
in artesian well water), the prevalence with 
rheumatoid arthritis and inflammatory poly- 
arthropathy were high in 2016 (35.1 per 10000 
inhabitants). In the region were the lowest boron 


concentration was recorded, in Anenii Noi (0.04 
mg/L in well water and 0.08 mg/L in artesian 
well water), the prevalence of these diseases was 
medium in 2016 (17.4 per 10000 inhabitants). 


Also, we mapped the Republic of Moldova with 
adults’ prevalence with rheumatoid arthritis and 
inflammatory polyarthropathy for 2019 year. 


Also, we put in the following table the prevalence 
with rheumatoid arthritis and inflammatory pol- 
yarthropathy for the regions in where we know 
the boron concentrations in the deep drinking 
water. 


For the regions where boron concentration in 
deep drinking water is known, in 2019, the high- 
est prevalence with rheumatoid arthritis and 
inflammatory polyarthropathy were found in 
Cantemir (55.9 per 10000 inhabitants) and in 
Soroca (51.6 per 10000 inhabitants). 


In these regions we found a low boron concen- 
tration both in Cantemir (0.36 in well water and 
0.78 in artesian well water) and in Soroca (0.28 
in well water and 0.51 in artesian well water). 


Following the table 6, the lowest prevalence with 
rheumatoid arthritis and inflammatory poly- 
arthropathy were recorded in Dubasari (9.6 per 
10000 ~=inhabitants), where’ the boron 
concentration is at low level (0.42 in well water 
and 0.35 in artesian well water). 


Following the Figure 2 and Figure 4, in the 
region with the highest boron concentration, 
UTA Gagauzia (1.05 mg/L in well water and 1.15 
mg/L in artesian well water), the prevalence 
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with rheumatoid arthritis and inflammatory 
polyarthropathy in 2019 were high (33.7 per 
10000 inhabitants). The same as for 2016 year, 
we suppose that the dietary pattern of the 
population can be a cause of this results, because 
not only the drinking water is the dietary source 
of boron for the human body. 


In the regions where boron concentration in 
deep drinking water were low, Nisporeni (0.1 
mg/L in well water) and Ocnita (0.11 mg/L in 
artesian well water), the prevalence with these 
diseases was low in Nisporeni (10.0 per 10000 
inhabitants) and medium in Ocnita (24.6 per 
10000 inhabitants). 


Table 6. Adults’ prevalence with rheumatoid arthritis and inflammatory polyarthropathy 
from different region of the Republic of Moldova, 2019. 


From the reviewed literature we know that bo- 
ron (B) is supposed to be probable essential for 
human health (2). 


From all known compounds, plant-based organic 
BCC such as sugars and polyalcohol borate esters 
are very important in human nutrition. They are 
highly bioavailable for humans and can be used 
in cell metabolism during which they are at least 
partially transformed into boric acid (BA) that 
will subsequently be eliminated as waste (2). It 

has been known for a long time that B deficiency 
in soils, leads to depletion of BCCs in fruits and 


Prevalence with rheumatoid arthritis and 


Number Region of the Republic of Moldova inflammatory polyarthropathy, per 10000 
inhabitants 
1. Cahul 12.0 
2. Cantemir 55.9 
ae UTA Gagauzia 33.7 
4., Ocnita 24.5 
5: Causeni 22.9 
6. Stefan Voda 16.4 
iP Dubasari 9.6 
8. Taraclia 18.2 
9. Anenii Noi 18.8 
10. Calarasi 29.7 
11. Chisinau 217 
12. Criuleni 20.3 
13. laloveni 19.6 
14. Orhei 16.9 
15. Straseni 31.8 
16. Nisporeni 10.0 
17. Ungheni ZA 
18. Briceni 15.2 
19. Donduseni 20.1 
20. Edinet 21.8 
21. Soldanesti 25.4 
22. Drochia 23.4 
23. Soroca 51.6 
24. Floresti 28.2 
25. Rezina 37.7 
26. Telenesti 25.8 
DISCUSSIONS vegetables in the food supply, was correlated 


with a high incidence of arthritis (2). 


Recently published research reported that peo- 
ple older than 40 years of age can prevent 
and/or correct arthritis, osteoporosis and osteo- 
arthritis by taking B equal to or higher than 3 
mg/day (3). 


Although there is evidence from the countries 
discussed, the global scientific community has no 
yet accepted that B is an important micronutri- 
ent for human nutrition and its important role in 
human metabolism; however, we hope that in a 
short term the B essentiality for human will be 
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proven (3). 


To date, the most studied BCC is calcium fruc- 
toborate, which benefits were demonstrated by 
significant reductions in knee discomfort and 
improved flexibility of patients with osteoarthri- 
tis (4, 5). 


The primary dietary sources of BCC are dried 
fruits, nuts (almonds) and avocados that contain 
between 1 and 4.5 mg of boron/100 g. Fresh 
fruits, vegetables (especially apples, grape, broc- 
coli, bananas, plum, peach, pomegranate and 
tomato, celery), and honey, contains between 0.1 
to 0.5 mg boron/100 g, whereas animal foods 
provide only 0.01 to 0.06 mg of boron/100 g. 
Another important source of boron, in an inor- 
ganic form, is water, and the content varies ac- 
cording to geographic location (6). 


Also, boron deficiency leads to impaired growth 
and abnormal bone development (7, 8). With 3 
mg/day of boron supplementation the women’s 
daily urinary excretion of calcium can be re- 
duced by 44% (8). 


Boron also beneficially impacts vitamin-D utili- 
zation. Supplementation with boron stimulates 
bone growth in vitamin-D deficient animals and 
alleviates dysfunctions in mineral metabolism 
characteristic of vitamin-D deficiency (8). 


R. E. Newnham investigated the incidence of ar- 
thritis in various areas of the world where boron 
in the soil and water was considerably above or 
below the normal level. According to his findings 
in the region were estimated intake of boron was 
less than 1 mg per day (Jamaica and Mauritius) 
the arthritis incidence was between 50 and 70%. 
Opposite this, in the area were boron intake was 
6 to 10 and more mg per day (Australia, Israel 
and New Zealand) the arthritis incidence was 
between 1% and none (9, 10). 


According to our findings, in 2016, in Briceni, the 
region of the Republic of Moldova where the 
prevalence with the rheumatoid arthritis and 
inflammatory polyarthropathy were high (29.4 
per 10000 inhabitants) (fig. 5, tab. 5), the boron 
concentration in deep drinking water were low 
in 2015 (0.5 mg/L in well water and 0.38 mg/L 
in artesian well water). (fig. 1, 3, tab. 1, 3) 


The same reverse connection we found in 2019, 
when the highest prevalence with the rheuma- 
toid arthritis and inflammatory polyarthropathy 


were in the regions Cantemir (55.9 per 10000 
inhabitants) and Soroca (51.6 per 10000 inhab- 
itants) (fig. 6, tab. 6), with a low level of boron in 
deep drinking water recorded the same year, 
0.36 in well water and 0.78 in artesian well wa- 
ter in Cantemir and 0.28 in well water and 0.51 
in artesian well water in Soroca. (fig. 2, 4, tab. 2, 
4) 


These findings can support the theory described 
above and the connection between a lower con- 
centration of B in deep drinking water and a 
higher morbidity with the rheumatoid arthritis 
and inflammatory polyarthropathy and vice ver- 
Sa Can exist. 


Studies on animals demonstrate that the changes 
in bone structure and formation induced by bo- 
ron deprivation apparently affect bone strength 
and could increase the risk of osteoporosis. Cal- 
cium fructoborate incorporated into margarine 
was found to improve bone density in 66 of 100 
patients with osteoporosis. As a result, it was 
concluded that calcium fructoborate could be a 
good adjuvant in the treatment of osteoporosis 
(11). 


Since 1980 it is considered that boron play a role 
in regulating mineral metabolism (such as calci- 
um and magnesium) and enhancing the vitamin 
D activation process in humans. (12) 


So far, over 20 reports have appeared indicating 
that boron can beneficially affect bone growth 
and maintenance (13). 


It's supposed that this mineral is required for 
normal bone metabolism that can lead to hy- 
pothesis of using boron both in the prevention of 
osteoporosis and in the treatment of osteoarthri- 
tis (14). Boron supports bone health in post- 
menopausal women, reducing the urinary loss of 
the minerals calcium, magnesium, and phospho- 
rus, which are essential for bone-building (15). 


Lower serum levels of boron have been shown in 
individuals with both rheumatoid arthritis (RA) 
and osteoarthritis (OA) (16, 17). In patients with 
RA is recorded a significant lower serum boron 
level when comparing to patients without RA. 
Rheumatoid factor titer is significant predictor of 
low serum boron level (18). This may suggest 
that boron element may play a role in pathophy- 
siology of RA, OA and its severity. Supplementa- 
tion with boron element and diets rich in fruits, 
vegetables, nuts, and pulses may be useful (19). 
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According to one study, femoral OA bone con- 
tains less boron, than does normal bone, suggest- 
ing that boron might have a beneficial effect in 
OA (20). 


The supplementation as calcium fructoborate (6 
mg per day) can alleviate pain, joint rigidity and 
increase the mobility of the patients (21, 22). 


Following the USA Nutritional Protocol for Oste- 
oarthritis (Degenerative Joint Disease), it is rec- 
ommended a supplementation of 6 mg of boron 
per day for patients with osteoarthritis (23). 


According to boron concentrations collected 
from deep water from the Republic of Moldova 
and the adults’ prevalence with the rheumatoid 
arthritis and inflammatory polyarthropathy, we 


CONCLUSIONS 


suspect the association between low concentra- 
tion of boron in deep drinking water (0-0.8 
mg/L) and a high prevalence with osteoarticular 
diseases. 


According other studies, the population from 
area with a low boron concentration in deep 
drinking water may need an additional boron 
supplementation. Following these, we are going 
to analyze in details the population osteo- 
articular morbidity (osteoarthritis and rheuma- 
toid arthritis) in the region of the Republic of 
Moldova with low and high boron concentration 
in the deep water in order to recommend an 
additional boron supplemen-tation for the popu- 
lation from depleted of boron regions. 


1. Boron can affect bone metabolism through regulating mineral metabolism (such as calcium 
and magnesium) and enhancing the vitamin D activation process in humans. 


2. An inadequate intake of less than 3 mg of boron per day can worsen the symptoms of rheuma- 
toid arthritis, osteoarthritis or osteoporosis. 


3. Inthe regions of the Republic of Moldova where boron concentration in deep drinking water is 
low (0.5 mg/L in well water and 0.38 mg/L in artesian well water) in Briceni, in 2015 and 
(0.28 in well water and 0.51 in artesian well water) in Soroca in 2019, the prevalence with the 
rheumatoid arthritis and inflammatory polyarthropathy were high (29.4 per 10000 inhabit- 
ants) in Briceni in 2016 and the same (51.6 per 10000 inhabitants) in Soroca in 2019. 


4. The only major exception from the working theory is UTA Gagauzia region, where we found a 
high boron concentration in deep drinking water in 2015 (2.05 mg/L in well water and 2.2 
mg/L in artesian well water) and a high prevalence with the rheumatoid arthritis and inflam- 
matory polyarthropathy (35.1 per 10000 inhabitants) in 2016. For this region we don't have a 
clear scientific explanation, but we suppose that it can be caused by the dietary patterns with a 
lack of fruits and vegetables in the daily menu. This theory requires further ecological studies. 
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